Behavioural manifestations of Wilson's Disease are well known and may precede neurological signs (l,5) . A survey of the literature indicates that although the definitive medical treatment for the condition is well documented (4) (5) (6) , very little has been reported about the management of the neurological and behavioural components (I). The aim of .this presentation is to show that these behaviours are amenable to modification using operant techniques. These techniques resulted in easier management by staff as well as increased self-control by the 'patient, in spite of her disease (2, 3) .
Case Report
The patient was a single, 24-year-old British citizen who had completed three and a half years in a computer sciences course at university. She originally referred herself to a .psychiatrist in 1975 because, having been a top student, she began to fail her grades and had increasing difficulty in completing her assignments. Later investigations in hospital showed symptoms of Parkinsonism. She displayed increased incoordination to the point where she was unable to dress and feed herself. There were choreiform movements around the mouth, and tremor of both arms. Can. Psychiatr. Assoc. J. Vol. 23 (1978) mine and low copper diet for Wilson's Disease, and a mixture of levodopa and carbydopa for her Parkinsonian symptoms. Over a few months she improved considerably in walking, co-ordination and speech, and was placed in a chronic care hospital. Coincident with this improvement, other behavioural problems developed such as, whining, annoying other patients and keeping them awake, refusing to feed and dress herself, spitting out her food, standing up on the bed and falling off, making frequent trips to the nursing desk with no specific request, using inaudible speech, being incontinent, shuffling, and so on. Her behaviour became so difficult that she was managed by being restrained in a wheelchair. Consultation with our psychiatric service was sought, and an operant program was offered. The patient was transferred to an eighteen-bed inpatient psychiatric unit. It was recognized that therapy would be limited because some of the behaviours were caused by the disease (shuffling gait, perseveration, emotional lability) and others by the medication (nausea, wakefulness). After three weeks of observation, we chose four behaviours with which to work. These were shuffling gait, incontinence, eating behaviour and speech. Nursing observation had . indicated that these were the most persistent problem behaviours. Each of them was socially embarrassing and identified our patient as an invalid. We hoped that their modification would assist in her rehabilitation. The program consisted of an attempt to reinforce desirable behaviours and to extinguish undesirable ones by ignoring them.' The program designed for each target behaviour is outlined below.
Shuffling Gait
Initially, a three-point scale was used for the distance required to walk to physiotherapy (which was something she enjoyed). If she walked to physiotherapy with big strides she earned two points. If she walked half the distance this way and half with shuffling gait, she earned one point. If she shuffled continuously she earned no points. Earning two points allowed her to spend full time in physiotherapy, and to gain a lot of praise as well. One point meant she could spend only half time in physiotherapy, and with no points she was returned to the ward without any physiotherapy. She was prompted (briefly and not more than twice) to use long strides. This management also applied to encounters with staff and other patients on the ward. (Patients were instructed accordingly.) After three weeks she had made progress walking to physiotherapy, but it had not generalized to the ward. A token economy program was then employed for new rewards in addition to the three-point scale. She initially earned one token for each long stride, and kept count herself on paper. She deposited her tokens at 3 p.m. and II p.m. One token was forfeited each time she was seen shuffling by staff. She was told what the balance of her tokens was when she deposited them. She then used the tokens to obtain various things she liked. For example, with 50 tokens she could go to the coffee shop to buy treats, with 100 tokens she could go to the dairy bar across the road, and other treats (cookies) were allotted token values. If observed whining or shuffling in the ward corridor she was asked to return to her room and if necessary a nurse would take her by one arm and firmly lead her there. No conversation or prompting would occur during this time. She was given ten minutes time out, during which she was not allowed to leave her room. After that she was told by the same person that she could go anywhere she liked. She became selfsufficient enough that she could go to physiotherapy or even walk short distances outside the hospital, unaccompanied.
When first admitted she walked a maximum of 10 to 35 consecutive steps without shuffling. Before discharge she walked over 400 consecutive long strides but, more important, she could go wherever she wanted, in and around the hospital, unescorted. Her shuffling was confined to an initial few steps standing up or sitting down, an inevitable consequence of her disease.
Speech
Initially, four, five-minute sessions of conversation were recorded, noting the number of words and the number of repetitions. Two were done in the morning and two in the afternoon. Other ways of monitoring her speech included tape recording a series of questions' and answers, interviewing her, and noting her speech during the conferences. She was told to stop repeating more than five times. If she did not stop, the conversation would be discontinued with comments such as, "this is not making any sense; I am not listening", and the interviewer would leave her. This approach was applied twentyfour hours a day. If she stopped when reminded, the conversation continued and she was praised for that. The staff developed a cue signal (pinching their lips together), to remind her to stop repeating. Within a few days the patient used this method to curb repetitions. She was also told to speak in an audible voice or she would be ignored. The patient soon learned to conduct normal conversation (as shown by recording of her speech). There were occasional repetitions which, by pinching her lips, she could control herself.
Incontinence
If she was incontinent, her bed would not be changed until she came to the desk to report to the nurses who waited at least thirty minutes to change the bed. This was done to prolong the unpleasantness of the situation, because she usually reported when she wanted to lie down. She was then prompted to assist in changing the bed, No other conversation occurred during this time. If her clothes needed changing she would dress herself. Also, if she wet the floor, she had to help the nurse to clean up the floor with no conversation during this time. When the patient reduced the frequency of incontinence to once a day, someone would playa game of her choice October, 1978 BEHAVIOURAL SEQUELAE OF WILSON'S DISEASE 401 with her for twenty minutes, but her father was asked not to visit. When she reduced her incontinence to zero, she was allowed to visit with her father. Her parents worked in a small business, the nature of which made it essential that one of them was always on hand. Thus they could never visit together. In practice, the father was the parent who almost always came to see our patient. Figure I shows that there was no recurrence of incontinence after three weeks of treatment.
Eating Behaviour
When the patient was admitted to hospital she was underweight. We wanted her to increase the amount she ate, and to eat by herself; hence food was left in her room with no time limit set. She was not prompted more than twice during a meal. As shown in Table I , different categories of food were assigned token values. If the patient earned two tokens for any meal she was allowed ten minutes of folk music. A bonus of five minutes could be gained by earning more than two tokens. Once satisfactory self-feeding was established, a time limit of one hour was set on each meal. Her father was asked to cooperate by depositing any eatables he brought at the nursing desk, to be used as tokens. Other activities which the patient enjoyed were noted and also used as reinforcers. She . gained five kilograms in three months, in spite of her problem of nausea. Over 70% of her eating scores obtained during implementation of the program were higher than the highest scores obtained during the baseline period ( Figure 2 ). More important. she was now able to feed herself without help, and also to make herself snacks or toast whenever she desired, which was a major improvement over her eating behaviour on admission.
In days 43-48, there were wide fluctuations in the mean eating scores. Since those were clearly associated with the occurrence of severe "splitting" headaches, one can speculate that the headaches were severe enough to affect her appetite. The patient was discharged when it was felt maximal results had been achieved on the program outlined. The neurological damage resulting from the disease set the limits as to what improvements could be expected.
One major difficulty with our approach to this patient's management was that her parents viewed the program as punitive. They felt that the improvement in behaviour was entirely due to specific medication and were reluctant to cooperate. In practical terms this meant that if they visited or took the patient home for weekends they supported the behaviours we discouraged; for example, they fed her, dressed her, assisted her in walking, and so on.
In spite of the opportunity to continue the program as an outpatient she elected to go home. Within a few weeks she had deteriorated to the level described on admission. She was eventually admitted to a chronic care hospital once more.
Summary
An approach to the management of the behavioural manifestations of Wilson's Disease by operant technique is outlined. There was considerable improvement in the patient's ability to perform autonomously on this program. When the contingencies were changed the patient's behaviour deteriorated markedly, thereby suggesting that improvement in behaviour was not due to medication alone.
